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ABSTRACT 

The Mokihana was t h e  most p roduc t ive  commercial f i s h i n g  v e s s e l  i n  t h e  
o f f s h o r e  t r a p  f i s h e r y  f o r  Heterocarpus l aev iaa tu , s  i n  H a w a i i  from 1983 t o  
1984. The Mokihana made 10 f i s h i n g  t r i p s  from August 1983 t o  October 1984 
and expended 208 days of f i s h i n g  e f f o r t  i n  t h e  main Hawaiian I s l a n d s  and t h e  
Northwestern Hawaiian I s l a n d s  ("1) as f a r  n o r t h  a s  Gardner P innac le s .  
Approximately 7 5  metric t o n s  of whole H. l a e v i g a t u s  were landed i n  t h a t  
f i s h i n g  season, r e s u l t i n g  i n  an o v e r a l l  c a t c h  per  u n i t  e f f o r t  of 12.0 kg per  
t r ap -n igh t .  Mean ca t ch  r a t e s  f o r  t h e  main Hawaiian I s l a n d s  (14.0 kg pe r  
t r ap -n igh t )  were h ighe r  t h a n  those  f o r  t h e  NWHI (9.3 kg pe r  t r a p - n i g h t ) .  
t r a p  loss r a t e  was an e s t ima ted  3.35%. The s t a t i s t i c s  p re sen ted  i n  t h i s  
r e p o r t  provide a f a i r l y  comprehensive geographic survey of t h e  r e l a t i v e  
abundance of E. l a e v i p a t u s  i n  t h e  Hawaiian Archipelago. They can be u s e f u l  
f o r  s tock  assessment and f i s h e r y  management purposes and can a l s o  serve as  a 
guide t o  p a r t i c i p a n t s  i n  t h e  deep-sea shrimp f i s h e r y .  

The 
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IRPBODUCTIOH 

Exploratory demersal f i s h i n g  surveys by t h e  Southwest F i s h e r i e s  Center 
Honolulu Laboratory,  Nat ional  Marine F i s h e r i e s  Se rv ice  (NMFS), NOAA, i n  
1967-68 i n d i c a t e d  moderate q u a n t i t i e s  of two s p e c i e s  of deepwater ca r idean  
shrimp, Heterocarpus l aev iga tus  Bate and E. e n s i f e r  Milne-Edwards (Fig.  11,  
i n  the  Hawaiian I s l a n d s  (S t ruhsake r  and Yoshida 1975) .  
t r i a l s  were conducted through 1973 by t h e  NMFS and t h e  H a w a i i  I n s t i t u t e  of 
Marine Biology of t h e  Un ive r s i ty  of H a w a i i  t o  o b t a i n  d a t a  on t h e  b io logy  and 
d i s t r i b u t i o n  of t h e s e  Heterocarpus spec ie s  (Clarke 1972a, 1972b; S t ruhsaker  
and Aasted 1974). Resul t s  of t h e s e  experimental  s t u d i e s  revea led  a f i s h e r y  
p o t e n t i a l  f o r  t h i s  unexploi ted r e source  and genera ted  cons ide rab le  i n t e r e s t  
i n  commercial shrimp t r app ing .  However, e a r l y  e f f o r t s  t o  develop a deep-sea 
shrimp f i s h e r y  i n  Hawaii were i n t e r m i t t e n t  and on a small s c a l e .  Only e i g h t  
small  (<12-m) v e s s e l s  p a r t i c i p a t e d  i n  t h e  f i s h e r y  from 1970 through 1978; 
peak landings  were 3.6-4.5 me t r i c  t ons  ( t )  i n  1976-77 ([Hawaii]  DLNR 1979).  
Exploratory f i s h i n g  and gear  development were major  concerns f o r  t h e  
fishermen dur ing  t h e  l a t e  1970 ' s .  A t  t h a t  t i m e ,  f i s h i n g  o p e r a t i o n s  were 
gene ra l ly  unsuccessfu l  because of s m a l l  c a t ches ,  gear  l o s s ,  and market ing 
problems. 

Fu r the r  t r app ing  

I n  t h e  e a r l y  1980'9,  t h r e e  major developments i n  r e sea rch  and indus t ry  
con t r ibu ted  t o  renewed i n t e r e s t  i n  a deep-sea t r a p  f i s h e r y  f o r  E. l a e v i g a t u s ,  
t he  commercially p r e f e r r e d  s p e c i e s .  F i r s t ,  t h e  NMFS, i n  a coope ra t ive  
r e sea rch  e f f o r t  w i th  o t h e r  agenc ie s ,  engaged i n  t h e  r e source  i n v e s t i g a t i o n s  
of t h e  Northwestern Hawaiian I s l a n d s  (NWHI) from 1976 t o  1982 (Grigg and 
Tanoue 1984a, 1984b; Uchida and Uchiyama 1986). Extens ive  r e source  a s ses s -  
ment surveys were conduct ed ,  and deep-sea shrimp were among t h e  p r i n c i p a l  
spec ie s  i n v e s t i g a t e d .  Seventeen banks were sampled from Nihoa I s l a n d  t o  
Kure A t o l l  (F ig .  2 ) ;  previous s t u d i e s  had concent ra ted  p r i m a r i l y  on t h e  main 
Hawaiian I s l a n d s .  Based on those  surveys,  Gooding (1984) r epor t ed  on t h e  
r e l a t i v e  abundance and n e a r l y  cont inuous d i s t r i b u t i o n  o f  HeterocarDus spp. 
throughout t h e  NWHI. This  s u b s t a n t i a l l y  increased  t h e  p o t e n t i a l  f i s h i n g  
grounds f o r  t h e  t a r g e t  s p e c i e s  and suggested o p p o r t u n i t i e s  f o r  long-range 
v e s s e l s .  Second, wi th  t h e  concept ion  of t h e  Hawaii F i s h e r i e s  Development 
P lan  i n  1979, i t  was es t imated  t h a t  an annual  y i e l d  of  400-900 t of 
Heterocarpus spp. could be  economical ly  harves ted  i n  t h e  Hawaiian 
Archipelago.  This  estimate spur red  commercial i n t e r e s t  i n  shrimp t r app ing  
i n  Hawaii, and s e v e r a l  new v e s s e l s  en tered  t h e  f i s h e r y .  Thi rd ,  commercial- 
s c a l e  p r o j e c t s  were funded i n  1980 by t h e  Western P a c i f i c  Program Of f i ce ,  
NMFS (Hawaiian Divers  1983 1, and i n  1981 by t h e  S t a t e  of H a w a i i  i n  
conjunct ion  w i t h  t h e  P a c i f i c  F i s h  Development Foundation ( former ly  P a c i f i c  
Tuna Development Foundation) ( O i s h i  1983) t o  determine t h e  economic 

1 

'Hawaiian Divers .  1983. Deepwater shrimp u t i l i z a t i o n  s tudy  f o r  
Hawaii. Report prepared under NOAA Cooperative Agreement No. 80-ABH-00065 
f o r  t h e  Southwest Region, Western P a c i f i c  Program O f f i c e ,  Natl. Mar. F i sh .  
Sew.,  N O M ,  2570 Dole S t r e e t ,  Honolulu,  H I  96822, 48 p. [On f i l e  i n  NMFS 
Southwest F i s h e r i e s  Center Honolulu Laboratory,  Honolulu,  H I  96822-2396.1 
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Figure 1 .--Heterocarpue laevigatus (top) 
and E. ensifer (bottom). 
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f e a s i b i l i t y  of shrimp f i s h i n g  i n  Hawaii. 
and processing ope ra t ions  and conducted a market e v a l u a t i o n  of t h e  product .  
These t h r e e  developments i n c r e a s i n g l y  encouraged p r i v a t e  i n t e r e s t s  t o  e n t e r  
t he  f i s h e r y .  The beginning of 1983 marked t h e  s t a r t  of a r e l a t i v e l y  l a rge -  
s c a l e  shrimp f i s h e r y  i n  Hawaii. By 1984, seven l a r g e  (23- t o  40-m) v e s s e l s  
and a t  least  10 sma l l e r  (<20-m) ones were a c t i v e l y  f i s h i n g  f o r  deep-sea 
shrimp; approximately 159 t of H. l aev iga tus  wi th  an e s t ima ted  ex-vessel 
va lue  of $780,000 were landed i n  1984 ([Hawaii]  DNLR 1986). 

These p r o j e c t s  examined f i s h i n g  

The f i r s t  major p a r t i c i p a n t  i n  t h i s  expanded f i s h e r y  was t h e  Easy Rider 
Corporat ion,  which was i n f l u e n t i a l  i n  r e f i n i n g  l a r g e - s c a l e  f i s h i n g  and 
processing o p e r a t i o n s  f o r  deep-sea shrimp i n  Hawaii. Beginning i n  1981, 
t h i s  company ope ra t ed  the  Easy Rider  Too (39-m ca tche r -p rocesso r )  a s  a 
mother s h i p  and employed two sma l l e r  (22- t o  30-m) c a t c h e r - v e s s e l s ,  t h e  Ease  
Rider and t h e  Mokihana ( S c h l a i s  1982, 1983). 
ca t ch  a t  sea pe rmi t t ed  longer  f i s h i n g  t r i p s  and p o t e n t i a l l y  g r e a t e r  land- 
ings.  
Corporation experienced f i n a n c i a l  d i f f i c u l t i e s  and was purchased by t h e  
Hawaiian Shrimp Company (HSC) i n  1983 ( P a c i f i c  Business  News 1983).  With 
t h e  a d d i t i o n  o f  ano the r  v e s s e l ,  t h e  Hawaii Makai ( 2 4  m), t h i s  new v e n t u r e  
continued f i s h i n g  ope ra t ions  through 1984. Although r e s p o n s i b l e  f o r  most of 
t h e  S t a t e ' s  shrimp l and ings ,  t h e  HSC was s t i l l  hampered by t h e  d i f f i c u l t i e s  
and l i m i t a t i o n s  of large-scale  shrimp f i s h i n g  i n  Hawaii. These problems 
included t h e  high c o s t  of product ion;  d i f f i c u l t y  i n  ma in ta in ing  a high- 
q u a l i t y  product w i th  a long s h e l f  l i f e ;  r e l a t i v e l y  low demand f o r  f r o z e n ,  
whole shrimp l o c a l l y ;  and development of export  markets .  I n  l a t e  1984, t h e  
HSC decided t o  l e a v e  the f i s h e r y .  Following t h e s e  e v e n t s ,  t h e  NMFS Honolulu 
Laboratory w a s  p re sen ted  wi th  t h e  oppor tun i ty  t o  examine t h e  f i s h i n g  logs  of 
the Mokihana f o r  t h e  1983-84 f i s h i n g  season. With t h e  consent and coopera- 
t i o n  of S c o t t  Barrows, c a p t a i n  of t h e  Mokihana, t h e  logbooks were r e l e a s e d  t o  
the  NMFS i n  1986. These d a t a  a r e  summarized and p resen ted  i n  t h i s  r e p o r t .  

The a b i l i t y  t o  p rocess  t h e  

However, because of high o p e r a t i n g  and c a p i t a l  c o s t s ,  t h e  Easy Rider 

TRAPPIRG GEAR AND OPJDATIOI?S 

The Mokihana w a s  one of f o u r  commercial f i s h i n g  v e s s e l s  ope ra t ed  by t h e  
HSC and based a t  Kewalo Basin,  Honolulu. It i s  29.3 m i n  l e n g t h ,  weighs 130 
g ross  t o n s ,  and has  a c r u i s i n g  range of 3,500 nmi. The v e s s e l  has  c i r c u l a t -  
ing b r i n e  tanks (7 ,570- l i t e r  c a p a c i t y  e a c h ) ,  which a r e  kept  a t  O ° C  (32'F) f o r  
holding t h e  ca t ch .  

The s tandard shrimp t r a p  used by t h e  Mokihana, as w e l l  a s  t h e  o t h e r  
HSC v e s s e l s ,  was a l a r g e ,  pyramidal t r a p  of s t e e l  "rebar" frame wrapped 
with galvanized wi re  mesh (1.27 x 2.54 cm (1 /2  x 1 i n ) )  (Fig.  3 ) .  
a 1.83 x 4.83 m (6  x 6 f t )  base ,  a v e r t i c a l  he igh t  of 96.5 cm, and a volume 
of 1.84 m . The s i d e s  of t h e  t r a p  were a l s o  covered w i t h  c l o t h  made of 
s y n t h e t i c  f i b e r .  The t r a p  had a s i n g l e ,  removable funne l  en t r ance  a t  i t s  
apex, w i t h  a 76.2 x 76.2 cm o u t e r  opening and a 14.6 x 14.6 cm i n n e r  
opening. 
t h e  bottom of t h e  funne l  i n t o  t h e  cen te r  of t h e  t r a p .  The funne l  was 
secured t o  t h e  t r a p  with hooks and could be e a s i l y  removed t o  empty t h e  t r a p  

It had 

Bait c a n n i s t e r s  were a t t a c h e d  t o  a " r eba r "  arm t h a t  extended from 
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Figure 3.--The pyramidal shrimp trap used by the 

Mokihana and the Hawaiian Shrimp Company. 
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Figure  4.--A ca t ch  of H e t e r o c a r w s  l a e v i g a t u s  being emptied from 
a pyramidal shrimp t r a p  a f t e r  removal of t h e  funnel  en t r ance .  

con ten t s  (Fig.  4 ) .  
pylene b r i d l e s  t o  a 1.91-crn (3 /4 - in )  polypropylene f l o a t l i n e ,  w i t h  a marker 
buoy a t  t h e  s u r f a c e  (F ig .  5 ) .  The Mokihana can c a r r y  a t  least  50 of these  
shrimp t r a p s .  

S ing le  t r a p s  were a t t ached  by 1.59-cm (5 /8- in)  polyprop- 

2 The Mokihana used an ELAC echo sounder t o  d e t e c t  d e s i r e d  dep ths ,  
bottom s u b s t r a t e s ,  and s i g n s  of  shrimp. Af t e r  l o c a t i n g  s u i t a b l e  t r app ing  
s i t e s ,  t h e  v e s s e l  s e t  a s  many a s  50 b a i t e d  shrimp t r a p s  i n  t h e  evening. 
The t a rge ted  depths  were 549-640 m (300-350 fathoms),  bu t  t r a p p i n g  ranged 
from depths  of 366 t o  914 m (200 t o  500 fathoms).  
s t a r t e d  t h e  fo l lowing  morning and cont inued throughout  t h e  day. 

Hauling of t h e  gear  

The ca t ch  was removed from each t r a p ,  and i t s  weight was e s t ima ted  
vo lumet r i ca l ly  by t h e  fo l lowing  conversion formula: ki lograms of shrimp 
= 2 x l i t e r s  of shrimp. The shrimp were then  p laced  immediately i n t o  a 
c i r c u l a t i n g  b r i n e  tank f o r  c h i l l i n g  and hold ing .  This  o p e r a t i o n a l  rou t ine  
was repea ted  d a i l y  throughout a f i s h i n g  t r i p .  The ca t ch  was r o u t i n e l y  
t r a n s f e r r e d  t o  t h e  mother s h i p  f o r  process ing ,  packing,  and f r e e z i n g .  

'Reference t o  t r a d e  names does not  imply endorsement by t h e  Nat ional  
Marine F i s h e r i e s  Se rv ice ,  N O M .  
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Figure 5.--The general arrangement of the shrimp trapping r i g  
used by the Mokihana and the Hawaiian Shrimp Company. 
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BBSDLTS 

Catch and e f f o r t  d a t a  were e x t r a c t e d  and summarized from t h e  f i s h i n g  
logs  of t h e  Mokihana f o r  August 1983 t o  October 1984. During t h a t  pe r iod ,  
10  f i s h i n g  t r i p s ,  t o t a l i n g  i n  excess  of 250 sea days ,  were made i n  t h e  main 
Hawaiian I s l a n d s  and t h e  "1. These t r i p s  accounted f o r  208 t r a p p i n g  days,  
not  inc luding  t r a v e l i n g  and nonf i sh ing  days  a t  sea. F i sh ing  t r i p s  v a r i e d  i n  
length  from 4 d t o  2 mo. Typica l ly ,  t r i p s  around t h e  main Hawaiian I s l ands  
were (1 mo, whereas t r i p s  t o  t h e  NWHI were 1 t o  2 mo long. 

The Mokihana produced a t o t a l  y i e l d  of a t  l e a s t  75 t of whole shrimp i n  
t h a t  f i s h i n g  season. The a c t u a l  landings  were probably  g r e a t e r  because the  
t o t a l  was based only  on complete d a t a  r eco rds  e x t r a c t e d  from t h e  f i s h i n g  
logs and d i d  not  account f o r  t h e  p o s s i b i l i t y  of mis s ing  o r  incomplete  
e n t r i e s .  A t o t a l  of 6,236 t r a p s  were f i s h e d ,  r e s u l t i n g  i n  an o v e r a l l  ca tch  
per  u n i t  e f f o r t  (CPUE) of  12.0 kg p e r  t rap-n ight  (assuming a l l  t r a p s  were 
hauled d a i l y ) .  The Mokihana, a l though  capable  of s e t t i n g  and h a u l i n g  50 
shrimp t r a p s  per day,  f i s h e d  an average  of 30 t r a p s  d a i l y .  The mean d a i l y  
ca t ch  r a t e  w a s  n e a r l y  363 kg pe r  day ,  but  ranged from a h igh  of 1 ,282  kg per 
day (CPUE = 38 kg per  t r ap -n igh t )  t o  (40 kg per  day (CPUE = (2 kg pe r  t rap-  
n i g h t ) .  The ca t ch  r e s u l t s  f o r  each  f i s h i n g  t r i p  a r e  summarized i n  Table 1. 

Table  1.--Summary ca t ch  s t a t i s t i c s  by f i s h i n g  t r i p  f o r  t h e  
Mokihana dur ing  t h e  1983-84 f i s h i n g  season  (CPUE = ca tch  
p e r  u n i t  e f f o r t  ( k g / t r a p - n i g h t ) ) .  

Days No. of t r a p s  T o t a l  
Dates f i s h e d  hauled ca t ch  (kg)  CPUE 

Aug . 1983 
Aug. 1983 
Sept .-Nov. 1983 
Dec. 1983 
Jan.  1984 
Feb. 1984 
Mar. 1984 
Apr .-May 1984 
June-Aug. 1984 
Sept .-Oct. 1984 

4 
4 

40 
13 
5 
8 

22 
29 
51 
32 

69 
96 

93 5 
369 
153 
2 24 
7 19 
6 93 

1,734 
1,244 

864.7 
1,551.2 

10,888.8 
4,295.8 
1,618.7 
6,349 .O 

14,930.2 
7,337.9 

17,553.0 
9,578.7 

12.5 
16.2 
11.6 
11.6 
10.6 
28.3 
20.8 
10.6 
10.1 

7.7 

T o t a l  208 6,236 74,968 .O 12.0 

The Mokihana f i shed  a t  t h r e e  d i f f e r e n t  banks i n  t h e  main Hawaiian 
I s l a n d s  and seven d i f f e r e n t  banks i n  t h e  NWHI. These banks ranged from t h e  
I s l and  of H a w a i i  t o  Gardner P innac le s ,  more than  800 mi  t o  t h e  nor thwes t .  
Catch s t a t i s t i c s  f o r  each bank a r e  presented  i n  Table  2. The c a t c h  ra tes  
ranged from a h igh  of 17.1 kg pe r  t rap-n ight  a t  Niihau,  where 30.8 t of 
shrimp were taken ,  t o  a low of 2.9 kg per  t rap-n ight  a t  Brooks Banks, where 
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Table 2.--Summary ca tch  s t a t i s t i c s  by bank f o r  t h e  Mokihana 
dur ing  t h e  1983-84 f i s h i n g  season. 
t r i p  of t h e  Easy Rider Too; CPUE = ca tch  pe r  u n i t  e f f o r t  
(kg / t r ap -n igh t )  .> 

( I n c l u d e s  one f i s h i n g  

No. of 
Days t r a p s  T o t a l  ca t ch  

Locat ion f i shed  hauled (kg )  CPUE 

H a w a i i  
Oa hu 
N i  ihau 

Wain Hawaiian Islands 

42 1,454 15,175.6 10.4 
15 370 4,772.2 12.9 
65 1,803 30,809.4 17.1 

Northvestern Hawaiian Islands 

Nihoa 4 86 529.8 6.2 
"Twin Banks I' 26 7 24 7,026.9 9.7 
Necker 10 297 2,497.5 8.4 
French F r i g a t e  

Shoals 62 1,570 16,060.7 10.2 
Brooks Banks 2 56 163.3 2.9 
S t .  Rogat ien Bank 4 139 1,033.3 7.4 
Gardner P innac le s  11 375 3,020.1 8.1 

T o t a l  2 41 6,874 81,088.9 11.8 

only 163 kg of  shrimp were caught .  The main Hawaiian I s l a n d s ,  which 
accounted f o r  63% of t h e  t o t a l  c a t c h ,  appeared t o  be more product ive  than  
t h e  banks of t h e  NWHI, a l though t h e  e f f o r t  expended i n  each a rea  w a s  n e a r l y  
the  same. F i sh ing  i n  t h e  main Hawaiian I s l ands  produced an  o v e r a l l  ca t ch  
r a t e  of 14.0 kg p e r  t rap-n ight  as  compared t o  9.3 kg pe r  t rap-n ight  f o r  t h e  
NWHI. French F r i g a t e  Shoals  and "Twin Banks" were r e spons ib l e  f o r  76.1% of 
t h e  t o t a l  ca t ch  i n  t h e  NWHI and had a combined c a t c h  r a t e  of 10.0 kg per  
t rap-n ight .  
i n  t h e  NWHI; Nihoa, Brooks Banks, and St. Rogatien Bank r ece ived  a t o t a l  of 
only 10 d of t r app ing .  

R e l a t i v e l y  l i t t l e  e f f o r t  was expended a t  t h e  f i v e  o t h e r  banks 

A t r a p  loss r a t e  of 3.35% w a s  es t imated  from t h e  f i s h i n g  log  da ta .  
This  f i g u r e  r e p r e s e n t s  t h e  l i k e l i h o o d  t h a t  a t r a p  w i l l  no t  be recovered 
a f t e r  any i n d i v i d u a l  s e t .  This  amount of gear loss seems r easonab le  t o  
expect  from t r a p p i n g  i n  Hawaii, a l though i t s  accuracy  i s  dependent on t h e  
completeness and un i fo rmi ty  of t h e  d a t a  source.  

It i s  of i n t e r e s t  t o  compare t h e  f i s h i n g  r e s u l t s  of t h e  Mokihana and 
t h e  Easy Rider Too dur ing  t h e i r  September-October t r i p  i n  1984 (Table  3). 
Both v e s s e l s  f i s h e d  f o r  v i r t u a l l y  t h e  same number of  days on t h e  same banks, 
but  t h e  Mokihana s e t  n e a r l y  twice  as  many t r a p s  as  t h e  mother sh ip .  It a l s o  
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Table 3.--Comparison of t h e  f i s h i n g  r e s u l t s  of t h e  Mokihana and t h e  
Easy Rider Too i n  September-October 1984 LM = Mokihana, ERT = Easy 
Rider Too; CPUE = ca tch  pe r  u n i t  e f f o r t  ( k g / t r a p - n i g h t ) ) .  

Days No. of t r a p s  T o t a l  c a t c h  
f i s h e d  hauled ( k g )  CPUE 

Location M ERT M ERT M ERT M ERT 

Gardner P innac le s  6 5 270 105 1,981.8 1,038.3 
S t .  Rogatien Bank 2 2 95 44 542 .l 491.2 
Brooks Banks 1 1 34 22 60.3 103 .O 
French F r i g a t e  Shoals  11 11 425 210 2,956.6 2,215.4 
Necker I s l a n d  -- 1 -- 17 -- 120.2 
"Twin Banks " 7 6 253 102 2,026.7 704.4 
Nihoa 1 3 35 51 215.9 313.9 
N i  ihau 4 4 132 87 1,795.3 1,134.5 

7.3 9.9 
5.7 11.2 
1.8 4.7 
7.0 10.5 

7.1 
8.0 6.9 
6.2 6.2 

13.6 13.0 

-- 

Tota l  32 33 1,244 638 9,578.7 6,120.9 7.7 9.6 

caught considerably more shrimp b u t  had a lower o v e r a l l  t r i p  CPUE of 7.7 kg 
pe r  t rap-night  as compared t o  9.6 kg p e r  t r ap -n igh t  f o r  t h e  Easy Rider  Too. 
The d i f f e r e n c e  i n  v e s s e l  c a t c h  r a t e s  can probably be a t t r i b u t e d  t o  n a t u r a l  
v a r i a t i o n  i n  shrimp d e n s i t y  by a r e a  w i t h i n  a bank. Note t h a t  t h e  g r e a t e s t  
d i f f e r e n c e s  between CPUE f o r  t h e  two v e s s e l s  occurred a t  banks where t h e  
t o t a l  c a t c h  and t h e  t o t a l  e f f o r t  were ve ry  low. 

DISCUSSION AND CONCLUSION 

The a v a i l a b i l i t y  of commercial ca t ch  and e f f o r t  s t a t i s t i c s  i s  of bene- 
f i t  t o  f i s h e r y  managers, e s p e c i a l l y  when used i n  con junc t ion  w i t h  t h e  f ind -  
ings of r e s e a r c h  surveys.  T y p i c a l l y ,  t h e  v o l u n t a r y  submission of commercial 
f i s h i n g  d a t a  f o r  use i n  r e s e a r c h  i s  an uncommon b u t  much d e s i r e d  occurrence.  
It should be noted t h a t  t h i s  i s  t h e  f i r s t  t i m e  commercial shrimp t r app ing  
d a t a  have been made a v a i l a b l e  t o  t h e  NMFS Honolulu Laboratory f o r  a n a l y s i s .  
The a n a l y s i s  of d a t a  e x t r a c t e d  from t h e  Mokihana's f i s h i n g  l o g s  provided 
a f a i r l y  comprehensive geographic survey of t h e  r e l a t i v e  abundance of 
- H. 1aevig;atus i n  t h e  Hawaiian Archipelago from t h e  I s l a n d  of Hawaii t o  
Gardner Pinnacles .  The r e s u l t 8  p re sen ted  i n  t h i s  r e p o r t  a r e ,  t h u s ,  of va lue  
f o r  t h e  fol lowing reasons.  

F i r s t ,  t hey  provide a more r e a l i s t i c  i n d i c a t i o n  of t h e  magnitude of t h e  
shrimp re sources  i n  t h e  Hawaiian Archipelago t h a n  e s t i m a t e s  o b t a i n e d  from 
previous r e s e a r c h  surveys (Gooding 1984). The commercial c a t c h  ra tes  
obtained from each bank can be t r a n s l a t e d  i n t o  a b s o l u t e  e s t i m a t e s  of exploi-  
t a b l e  biomass once t h e  c a t c h a b i l i t y  c o e f f i c i e n t  i s  est imated ( R a l s t o n  1986). 
The r e s u l t s  of an  ongoing, i n t e n s i v e  f i s h i n g  experiment by t h e  NMFS Honolulu 
Laboratory,  u s ing  t h e  commercial pyramidal shrimp t r a p s  a t  an  i s o l a t e d  s i te  
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formerly f i s h e d  by t h e  Mokihana, w i l l  provide t h i s  e s t i m a t e  of c a t c h a b i l i t y .  
Gear comparison experiments a l s o  can be conducted t o  s t a n d a r d i z e  c a t c h  r a t e s  
f o r  t r a p s  of v a r i o u s  s i z e s .  This  w i l l  a l low comparisons of t h e  NMFS r e sea rch  
da ta  (Gooding 19841, obtained by u s i n g  a smaller shrimp t r a p ,  w i t h  t h e  com- 
merc i a l  f i s h e r y  d a t a  based on t h e  l a r g e ,  pyramidal t r a p .  S t a n d a r d i z a t i o n  and 
pool ing of t h e  e x i s t i n g  c a t c h  d a t a  would expand t h e  a v a i l a b l e  f i s h e r y  d a t a  
base and provide a more comprehensive assessment of shrimp abundance through- 
out t h e  Hawaiian Archipelago. 

The r e s u l t s  i n  t h i s  r e p o r t  a l s o  provide b a s e l i n e  d a t a  a c q u i r e d  on a 
commercial s c a l e  f o r  use i n  f i s h e r y  management. C u r r e n t l y ,  t h e  S t a t e  has no 
r u l e s  o r  r e g u l a t i o n s  p e r t a i n i n g  t o  t h e  h a r v e s t i n g  of deep-sea shrimp i n  the  
Hawaiian Archipelago. Because of t h e  heavy f i s h i n g  of t h e s e  shrimp i n  r ecen t  
yea r s  and t h e  cont inuing i n f l u x  of v e s s e l s  from t h e  crowded f i s h e r i e s  on the  
U . S .  west c o a s t ,  t h e  Western P a c i f i c  Regional F i s h e r y  Management Council  
(1984) b e l i e v e s  t h a t  t h i s  developing shrimp f i s h e r y  i s  i n  need of management 
a c t i o n  t o  prevent  t h e  h a r v e s t i n g  cap c i t y  of t h e  f l e e t  from exceeding t h e  
est imated maximum s u s t a i n a b l e  y i e l d .  It  i s  f o r t u n a t e  t h a t  t h e  d a t a  summa- 
r i z e d  h e r e  cover t h e  f i r s t  year of t h e  l a r g e - s c a l e  shrimp f i s h e r y  i n  Hawaii 
while t h e  r e sources  a r e  s t i l l  i n  good cond i t ion .  It a l s o  p o i n t s  ou t  t h e  need 
t o  cont inue c o l l e c t i o n  of commercial shrimp t r a p p i n g  d a t a  and t o  monitor  t he  
response of t h e  s tock  t o  commercial ha rves t .  I d e a l l y ,  such o p e r a t i o n a l  and 
ca t ch  information w i l l  l e ad  t o  proper  recommendations t o  ensu re  optimum u t i l -  
i z a t i o n  o f  t he  shrimp re sources .  

4 

F i n a l l y ,  t h e  r e s u l t s  p re sen ted  here  can s e r v e  a s  a guide t o  f u t u r e  
p a r t i c i p a n t s  i n  t h e  shrimp f i s h e r y .  These r e s u l t s  a r e  based on a f u l l -  
s c a l e  commercial venture  as  opposed t o  t h e  i n i t i a l  f e a s i b i l i t y  p r o j e c t s  
which were con t r ac t ed  p r e v i o u s l y  by the  NMFS and t h e  S t a t e  of Hawaii (O i sh i  
1983; f o o t n o t e  1 ) .  The in fo rma t ion  provided i s  e s p e c i a l l y  in fo rma t ive  and 
r e l e v a n t  w i t h  r ega rd  t o  gear  d e s i g n ,  expected c a t c h  and revenue,  and choice 
of f i s h i n g  grounds. It i s  a l s o  t i m e l y  i n  view of t h e  continued i n t e r e s t  i n  
commercial t r app ing  f o r  deep-sea shrimp. C u r r e n t l y ,  l o c a l  f i s h i n g  e f f o r t  
has dec l ined  as compared t o  t h e  y e a r s  p r i o r  t o  1985 when t h e  f i s h i n g  f l e e t  
of l o c a l  and nonresident  shrimping v e s s e l s  was r a p i d l y  expanding. The 
l a r g e r  v e s s e l s  have e x i t e d  t h e  f i s h e r y  bu t  a r e  b e i n g  r ep laced  by sma l l e r  ones. 

Given t h e  e x i s t e n c e  of s u b s t a n t i a l  q u a n t i t i e s  of shrimp and t h e i r  
n e a r l y  continuous d i s t r i b u t i o n  throughout t h e  Hawaiian Archipelago,  t h e r e  
i s  a p o t e n t i a l  f o r  a v i a b l e  f i s h e r y  f o r  E. l a e v i g a t u s .  The demand f o r  h igh  
q u a l i t y  shrimp products  i s  s t r o n g ,  t h e  r equ i r ed  technology i s  a v a i l a b l e ,  and 
much can be learned from e a r l i e r  r e s e a r c h  and commercial e f f o r t s .  However, 
r e l a t i v e l y  high se tup  and c a p i t a l  c o s t s  a r e  involved wi th  deep-sea t r app ing  
ope ra t ions .  Add i t iona l ly ,  problems experienced by previous v e n t u r e s  concern- 
ing f i s h i n g ,  processing,  and market ing a s p e c t s  of t h e  f i s h e r y  w i l l  r e q u i r e  
s o l u t i o n s .  But i n  s p i t e  of t h e  economic c o n s t r a i n t s  t o  t h e  development of 
t h i s  shrimp f i s h e r y ,  t h e r e  i s  some room f o r  optimism i n  Hawaii. 

3An est imated maximum s u s t a i n a b l e  y i e l d  of 830 t pe r  year f o r  t h e  
Hawaiian Archipelago was e x t r a p o l a t e d  from t h e  y i e l d  e s t i m a t e  f o r  t h e  
Marianas Archipelago ( M o f f i t t  and Polovina 1987). 
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Appendix A.--Summary c a t c h  s t a t i s t i c s  by f i s h i n g  t r i p  
and bank f o r  t h e  Mokihana dur ing  t h e  1983-84 f i s h i n g  
season (CPUE = c a t c h  pe r  u n i t  e f f o r t  (kg / t r ap -n igh t ) ) .  

~ ~~ 

No. of T o t a l  
Days t r a p  s ca tch  

T r i p  Dates Loca t ion  f i shed  hauled (kg)  CPUE 

1 8/07 183-811 1/83 

2 81 17 183-81 211 83 

3 9/ 2 5/83-11! 1 5/83 

4 12/01/83-12/22/83 

5 1114184-1/19/84 

6 2110184-2/21/84 

7 3 / O  1/ 84-3 / 26 184 

8 4117184-5/19/84 

9 6 / 14184-8/08/84 

10 9108184-1 O/  211 84 

Oahu 

Oa hu 

French F r i g a t e  
Shoals  (FFS) 

"Twin Banks I' 

Oa hu 

Oahu 
N i  ihau 

N i  ihau 

N i  ihau 

Necker 
Hawa i i 

Gardner Pinnac l e  s 
St .  Rogat ien Bank 
Brooks Banks 
FFS 
"Twin Banks It 
Nihoa 
Ni ihau 

4 

4 

40 

13 

5 

2 
6 

22 

29 

9 
42 

6 
2 
1 

11 
7 
1 
4 

69 

96 

93 5 

369 

153 

52 
172 

7 19 

693 

280 
1,454 

27 0 
95 
34 
425 
2 53 
35 
132 

864.7 

1,551.2 

10,888.8 

4,295.8 

1,618.7 

737.6 
5,611.5 

14,930.2 

7,337.9 

2,377.3 
15,175.6 

1,981.8 
542.1 
60.3 

2,956.6 
2,026.7 
215.9 

1,795.3 

12.5 

16.2 

11.6 

11.6 

10.6 

14.2 
32.6 

20.8 

10.6 

8.5 
10.4 

7.3 
5.7 
1.8 
7 .o 
8 .O 
6.2 
13.6 
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